I&ojJI Liiulallq iflLLP^JI gHnnll, JqlJI UnoJI 


if .I JaI t gJl—»- a ]| i-ijft |(jj 

(JjULui) J1 <i'< i 4 n-il •% AAjjIaj ^Vl 4 a j!j 4iyaj»«j 4^Jjus 45lAj ji 4 ajj**i ajLfr 

.'■$40^ j' ^'j^V tSJ^Vl f JU-jl fJ ^jaVI <-jj*JaJI * IjaI <>» 



?UJJC. t J_j_iLi!l «JLaaJ) ujIjaj vJJUj ^jA4 ;<_>* 

:£ 

. (jJaU)J uLmaJI 3 4aj- 1 
.SjIaAjiStj ^ViH a Jaj-2 

a ia Ji».jstjii_4 

/4i w H J 1 44luil (j>4ua V4 jAa 12 CitjiaAJi Loj tlIIxaII ja La 

SLa£ L^-Jg- 4^SJaLaJtj 4->j\ ■ aJI ujLlasJt pIjaI J^a (j* 4j 4 JaIjJI ujUL-JI 4aJIslaj (JAaIL gdbuaJl J *£■ jt 

^jlc- Sj hj « . il lj cSJaV! Cj|4aj2Ij *1 JaVI CjI.1ajII ^ua 4jjikJI cjIjUjVIj jlJ-al ££■ 

Jjaajj 


\< j * 44" ‘iljlaA 

,U5> ftjSliM <> UjLaaI ^ S^ljS-1 
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.^dlfcaJl 4_ajlii <jjj Qa j^Vt life (_fl ijxLIj \A jlua^l ^3J) j^atjV) Sji*£ iilS-2 

. j^»Vt ^jL jjjill JjJaiailj ulu^JI j AumlL J I CitjUjVI Jtuijt-3 

.(jjlaJl j^Vt jLia^lj £tjiVt ^yJ) <Utuij!j j-»V( Aai U . a Ai*>a f l^jjt-4 


.fjjAiJi ^du^Ji AiJaj 

:c 

,^o>ljJt CiLaakjj jLji <>» <| jlau IL liSj <UuujJt SjSlLt j^Lt Liu • 

.4_jiLi«Jtj 4_uLutaJl LulaLaxll flj^l • 


?lfa.j*ilj AjalLl LjkiJt £l ,j3i a* :cH 

<ilL <jt£ LaK jLt JSUII iajLa, jjc- jlS LaKj ALIj gdlxLl ^a uULLt JiL uULuJ) j£U ^jL ;CjULL( JIU-1 ;jr 


aJI (jA jjSI j| (8,32,64,128) Cr* ^kj Jjiiuuj Jujjj £)V J** Cfi- aJ-& jAj 

AluaiLaJl 


<UajIaJ) JIajVI v1i)a& j jl Aj< iij ‘ijil SjStLt Sj^j (j-a JiL JSUJ) jAj ;(jjjU*Jl CjIjLwiI JiU-2 

.4_u*ujl| LaJU-all Sa^j fiA (1.0) <J£*L OjSjJ 


J ^>S?I *l>Vlj a^jSL} J-jJLI qSUl*!) Laja ^Ll JSUM JAJ ; SjkuLl CjIjLL JiU -3 

f) jdiVl a L ajlau <JL A^siLL CjljLil l^_i (jjuu j|j A ua j Auuujjit SjSlLtj JIajV) CjIJAij£ 


(3^ A lual £)AiJa £>a) V^iiSLl gilxall ^LSit JalaaLt juujl ;<ju 



=£ 
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? 1 V Jj—gJLjudt l£j ^,jL 4 ^JI AaILaII CjULoP ud&t g^La ;^j-u 


g-4UjJt SjStj o a cjUUJt (uiU) SftJM 

a LjULn]| jj^i.i-2 

.jl^iaVtj LiUlt 4 J^p- 3 
B SjSiilt gjUdl AjU£-4 


(6 LH AlirfUjt QJU& QA^ J Ajj£j-d| 4 «vtU Sj^J AjfcLJl 

Sj^j o! 4^jUx!tjCjUUJ( jStjj £ja jjp A^JSj^Jt A^Jl xd t S^ajj SjStilt 0£ LAiLJt JISS2I ^jj 

/%4 Sftjii SjLuj) JLuijL SjStdlt (\a t^ft Ju Cjtjbut jt uAiLdt / ua^lklujj , dp jiSj Ajj£ >4^1 A^Jlaudl 

A^jbudt s^j\> i ^jikST s Jstiit <dib o'jLj) ^sJt jstj: ^sn # s±m 

„SjSlill U^Uk ljUU AjU£ AjjSj^dt A^ibudt jj 0^^ A^^aii Jt j ! a !\ j 4$jSlilt ^Jt AjJSj^dt 


jt £a\jA\ ji LAibJt 0jt jja 0^ Sjb^ c^: RAM ^ojjJt SjSliit 

jAjg Litj*uu& l^-LJbt 4 

^iti JLuu CiULdtj ^tjdt Ojad J-^jlLuL oOaJJl *Luli Si&Lu^ O^J^ S^J ^jA ; ROM AjjjISII Oj^' Lat^j 

■4^' A^bJl 0^ uj>-Uit Jp£t 0^ cr^ 


CjUIaxSI J& jla^udj ^tj u^aUJl ^tHy ^ Aa^luiSfl Stjill :CPU Sa^j 

(ALU) (jkidtj 4 ^*aj Sj^t^t 0- 4 LAibJt uaIaj fjSi£ ^Vt u^UJt 1 $j ^jL jil\ 

B AjjLui^it CjLLoJ) jjjjj (jP> v Jj-uj-a If JA Jxj ^dt 
:<jA 4^aJU^| fIj^i 

AJjjmm ai&j (<Uj£j^S) A^JUu>J( aJ&^l ^Lwujj^t CiUjL^t ;ALU Q^**^tj 1,1 ■ " a^j • 

4_uLu>^i) tliLtl4«Jl IAiL ^,jSSj ^j-,;—?uil gJL-t-flil l^j A-jjlalailj AjjI ■ ■••*- M uLl^x!) J£ 

.AjjijjJl A^JUlaJI j uljj£^ ^A) Jju j ujULull (jjj Ajlialai) AJjlLaJI CjUla^j A-sSJalail j 


lAJJfr ?,SJaj 


uLui&il eA^j CiUjLa -.A La 

:s: 

.jaUil ^abJt ajj|J-1 
.a-SLdl a Jii|J-2 
SjjlJ-3 

,4_uUa]| L.^UJl (j^ Afrj A-%. i._>j 


;LaA (jrijAAj ^a ^jJalai)j t_il ■ a)I aA^j j 
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Alkali V AJt^Pt (j-a AujLu^JI CAUloxJt AaA* aj ^ j£j ;Aaa^II JtJpSft Sda.j-1 

(>^*-«j Power Point j Word Jj-» jWV' *4*-*^' ^ biukiH ^ cjLia*Ji»i& Ja*i«u tAjjJic. 

.ClUa-ajJI sia 1.1a. U^-4 lAJja.j J*JJ ^jl\ g^ljJ! 


^Jk Sd^jJt J^jlLuij (Ajj^uaJI A luat h\\ ^j2ak3 <^1 A-uLui^Jt ujLioxJt A,aJlx aj ^,jij;A-al*Jt A l^t411 S^j-2 

AutoCAD J^* 4 ^ a a ^ olj 1 \ qla \ jjj cuAxlSft jia cAjjLuaxJt LjLlaxJt pjUt life ^Jp ^uxj ^t jJ) 

b I$jP J-W ^1p I ajxj Al^t uAxJVt (jV A ag ^ Jxj j 
;^jVL£ JjlaUtj w : jLw^Jt ljUIo&J) uii^j 
:^tj]| JaU*]| Cj|J ljULjlSI-1 


(clear) ^ J*-—> 

^ ^ JJX A (cH J^^l) (J^a1\ jlxj) 

Increment -^-'j jIaLu l» Ja— ^.^a-a SjLj 
Decrement La J»—*» <> a*1j 

(^uil ji jluu2l <^1 ^ jja-« ASja. 


■ 1 £jaJ i CjI J ljLiLoxJ) -2 

La J 4 ^ * yjS'^ A ^J-A^t A ;£a^J) • 

fSjaJI t5jia-4 £>a La J^UL« (^Jja-a £jla ;£jlall • 


^ip tjLojPt jL^ jt 1 (jj^i. J* 4jJ £)jxj V AjjI ^aJt AuioxJt y- 4 Aj^al^Jt A^jjj £)) ;AJjlJuJt • 

.Ajjll^t AJli ^ AJjLLoJt A^jjj 

(j* Ojaj A) La ^jaa-aj ^jaa-a £jjj £aaJl AaiaC' *tj^l :OR AjSJaiaJl Aaiaail • 

^ 4 -\jnl t (jjjauj La Ja—»j {&ja!\ ^jaa-a < _^laUI <-jj*iil AaiaC f.\ (AND) AjSlaUI Aal a xll • 

; jj! jill s 3& ^Al ,j ^j 4 jiljJ sJfr £^a ^jL'aUj uLwi^Jt S^j uilljjj 

.(2)auLjj(2W^J (»J^ AjSkLa CiLIjj 4i]>a ^jjaSi) SjjtJ &■ Sjbfr jAj ^aLaJl • 

Aj^Lj ^aaJ J^aLiuu j) t(jl^,j*»aj (Ja»tAa Aj^Li l^J A_ujjj^I SjitJ AjL ^LUI ^aUJl i_ij*u ;^LLS| ^LaUiJi • 

,(Cu) dA&lj Ajlai £ja ul^la JS ^ISji 


VJj^aialL A&ljj) JJfrj Cj M-v,,. aU u jC. ■ qu 
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j ljLaLa£- jJjL J^jlLuu y j £LI gJl— juLI yyLa |j^ Ajuj-uj Sj£|j SjUp 

.^Sj- 4 Sj^uaj tgJjlj ^yaVI (LbL^aJlj AjjSj^I AaJU-LI 

Lj^l^ouxil £jyj| 


I^J ^jL Ajj&La jl AyjUoa* Ayl^ £) tiLP gJU-LI ££U**a jjSI <> jAj (A J-*J^ 4J ; A f^J-^l-l 

Ja^4 (jk VI £*Lj 2 V AjSkL> jl AjjL-a A^LaP ^1 AajL LLjI 4 l^jd lijla filjLl Ja^^A £>i <>a Jj V g^a-LI 

_ j^| yli* 14 ^ O^ ALaj 

JIj^aJ) ^JUil j-*SU SjSlLl ^Ij^a yl 3^ (j^\ Ij^j- 4 AJaL^j J^ju Cy 16 ^iJP j&; PC ^LjjLI jIjp J^.^4-2 

^jI^jj tSjSlLl ^Jl &1 a&L Jlj^Ll J^VI yl ^p JIujjU jIj&JI lik ^jjLj t y j 4 ^l gJl—x-Ll JJLuu AjIjj Lp sIa&L 

.^IaAjj J)yLl j-aVI i$J^ <^L| J)t£Ll (j^ l- 4 ^ ^1 J^l ^t^P 

y^A JJP j A^L* jJI SyLi JjLi jLwj-4 J^IAaII y- 4 >J^P I 4 J A-aj ijjj£l| SjjU y^ SjUp jA JR 4^uil J^uia-3 
t$PJjJaL A aaIxLI SjLui Jj <j-a Ju V AjU*11 xiLlj tlfe Ia&L yLa^Jl j^aIjVI CjLaIaP JJxJ jLuua ^jIa^JI 
JJay A ajinll SjLuj yl Jl A-oLaLt J 4 ^ a*« aj ^4uy S J^ij JLU A*^ti S-la. j A 4 ^ LI d J^j ^jiLl tlAJ^ilS,j 

,ULiy £i*J ^5M j^IjSfl 

|j| L^jXj (jl ^LalluiJ life y- 4 c FR ^Vt J^^* 4 ^ub! J^yyaJi! 1 JJt yHflJ I SR Ail^Jf (J^*ula-4 

a \jL^ yjLuy f i Ajaj- 4 J AjJLy Aajjj. 11 dJ^ ljjI£ 


:^Sfl 1^ c> 

ji^y3 yjLuy AySIala jl AyjLui^ A-aLoP j^t AajSj ljjI£ IjI |j^l j yj£j ;ZF • 

AjJLui gJU-oJl UtlL AjSiala jl A-ajLua A-aLa^ jil AajiH l!ajI£ IjI iJ^l j yj£ iSF djLuiVI ^i^-2 • 

ajIa jiSf <-fc>j^i jl ^-4^ Ayla^ (|l (j& (^j) ajia ^>4 J- 4 ^ (Jl Ij^Ij ^:CF J-^ll ^-3 • 

•{*-**) 

uLliaji l ^a^aj ^jjj cdJJxla A^l^ ybljPV A^bdl ybljPVl lj^A^oua J^lIuaj ;y2alj^VI Ayl^ Cj^^uua-5 

Cj^'WiaII yiau 4dJJ^4 L^jUaji ACj^^uaa]| dJ^j iA^bdl yitj^VI Cj^la^uyAj ^ajj^JI Jj£ y- 4 Ailua^A 
CjUlaJl JJPj JJaSl ^Jj ylS IaI£ j^£! J^uyvJl Jjla ylS IaI£j tL-u ljLa ijiuaJl y^A J^l y^A J^lLuuj A ^ ^ A 

.ljUUJI JSU ljUU JJxi LjLujy SjIp yj£j (^Aj) 

Jayy^A CjUj ^1 4dJjl^ fjj ^J]| j^Sfl Syiuu J^IjSfl Jayy^A ^1 :j^ljS?l SyLuu ^lij Ja-u^a-6 

.CjUUul JSU CjUaj JJP UjjJj ^jLuy ^jJ) SjilJll ^ CjjLJI ljUaj JJP y jLujj SjI^ jy)jVI 


CjULaj J^u^a ^ l^Jjy^j ua i^Ha ljLa^IjuJI Ja^yj AjUSll A fUjj ; MDR dj£lj]| ljUUj Jxuu-7 

♦♦ ♦♦ 

a JjijyJl j^^il Ja^uuA yj& tiUjj MDR (Ja^-^1 y^* IJa)j Uj ljLLi] 1 jajla^ y^A ia^ j£ JaLj (MDR SjSIjII 

ylJILL ALi l^yf IjS jl Sj£|L| y^A JJ^a ^ijk ljLa>jjjua AjU£ JjjJ L^JjP I MAR SjSlJll ylJa^uA-§ 

LJjP ^jLa v c Li (ua^U) J±aj£ l ^* a (jl) iilJj Jxj ALa Ja'jLJ (MAR SjilLt ylJa^ujy ^j| JJa^Ll ^ij^aJI 

,LAmlL]l yl^LJl ia^ uaULL 


























? AjUalalt j CjUjLa ^ALa 




b 4J jjx!\ S-l ^.j • 

,lj! Ajlinlt j • 

,<^jli CuSjUtj p<*jl\ S±*.j • 


B VAjlSal^t SjIaj^uJt £j ^j L-fljliaj ^La ;<jjj 

♦♦ 

:£ 

4 Ajlintt (J^ula ^J1 SjSli]) (jA 4 Ajbnti JSj cJlj^Vt J lAA a&1j J)j^Jl A^ul\ \^a Jaj^i n-j 

ujLu^SI Sd &jl 4jjjj^ua]l p£*jl\ ljIjLujI JLujjjj lAi-ii-L Aj I aaI I £ jj .k^ll A-aIax!! Sjiui JjIau-2 



,4jj£j^I 4a1U a]I 3^j Cj^^a4 (jl\ ulil H dAA Jaj (jl& uitjJiVtJ SjStilt ^1 cjULnlt £$(j-a Joluuj-3 


IAAa&Ij 4_i1ajl!1 £jjj Jjlaiallj uA^aJl 3 a&j jLil-4 

.A ^u kSll Jjk! 4 jjL-lla 4-ojL g-aUjJt SjLj- 5 
SjSlill ^1) gjtHJt jjjaj <^1^ Lilj^Vt-6 



?LaA U c ^uL^ jj ^IU-aII J^Ujj :o- 

: £ 

J-abuIl ^jj j: ill ^dbutiU 4^UJ| 4JV1 4 jlL 4a*aja1| jLajpLs LLj La 3jIpj ; JoftWclTG ^LlaII 4^ajj-*| 

4j 4^li 4J1 4iJ 4j gJlxA j£ <j| Jj ;4 jla 

; JIa c4j 4JajA„4i) uflljlaSfl ^LlaII Jj^jj 4JL£ Alu^ijll dJA J-aUjjj ; dfdWdTG 4 -jJLa^I ljU ijS^l-2 

a ^\jiVlj JIajVI <3jStilt 

4o &jjj ^4jj ju 4^ajj 4jlL AjjaLa LSIoIa Ajjj^II ALuiIulLaII lj! 4-^j)a^ a 3jLp ;^aUja]( 

b <jjjua J-a^ j! La AiJaj fgibu&il 


£-a^ JIa t^JUA J-aP AiiHj gJbuaJt ^,jjL lA jjI (jIg* j ^JLlaII AjJJyJl SjiiJI ^A ;(JbuVt) 4 

ji Sjstiit <>a 4-ajJ*-a jUa^i ji 


l^ij ^511 4iii) 4-4jj$i CjljLuit JJP 4jjf«4J Juijj ^21 (j (1,0) c> 4 JjHaJ( 4aI 1( ^A ;4JSfl Ail 

b 4J 4uliti]| 4iISt Jju j 4iHi.Al) 4-iSili]| Lj|i^,jl) JLuaj^U Lgila jjj c-jaIaII 
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CjI jiut AajaS AiS t jjajLI Ail jl iUjSAi £*aj ^1 CjIjLaII caIjLaII) ^aaL I Ail 

.(J jL aaII A JaiiAa (jLill) <jV l^-j-il ■**< j AJVt Ail SAaLa Cul£ ^^Sll AjaAjII Cjljiwilt qa VAs jSjLl AJ^au 


^,Ujj (AjfljaJI AjIjLaII) AiL cjjjSaII £aUjJI JjjaL ^jL ij^IL £aUjj JC- SjLc. jAj ; ( * aaa>1I 

AJVl AiL <_jj22a1) ^CaUjjII j jAi^aS! £CaUjj /'■y-.U 4 jJj (_jjjSa1! £CaUja!| ^ic JjUajJ i(<LuLu (Ailjiwi) AJVl AiL 

.LJAfll £aUjJ ^^A-AJ 
?Aj*5?l Ail i_iJJC. ^jAU ;<_>* 


j Au LL *_u£j tgLV ‘ SjStill Ifrlli jj ^Ljla Us j iiLl AJVl AiL Ajjj£a1I ^iaIjjII ,1 

.AJVl AiL AjjjSaII ^aIjjII Aaja^j jj AjajIj a jt llai ( xgA Ajjaa^ .2 

.Ai« <jLjill AIVa 4 *^ V £aL1jJI Jlua .3 
.AJVl AiL £a! jJI AjU£ f Lui L^VI 4 > £ajja3I J$aLI £y* .4 

- ; £jaaLI Ail jjlc- Ajlal 


:MOV JSSli AajIaj -1 

Ak'Lj I jiuAaJl JaI*a fJS ciAgJ) JaI*a /ji ®Jja jaII CiLLaD liuu A AjAa it JaL A_«JaD aAA Jaaiuij 

;AjjVI Aaa^I 

MOV destination, source 


VOM 

VOM 

VOM 

VOM 

VOM 

VOM 


H55 ‘LC 
LC ‘LD 


‘CL J H55 

. i DL (JauiaIs (jl\ CL J^auaSi cjL^jjaa 


LD ‘HA KHA (H55=AH=DL J*—fl ^) DL J*—fl £*LI 

HA ‘LA *(LA (H55=AL=AH AH J*—fl £*LI 

LC ‘HB ‘(HB (H55=BH=CL J*—fl ^) CL J*—fl £*LI 


HB ‘HC *(HC (H55=CH=BH J\ BH d?—« c^j^a \ 


:ADD a^J*j_2 


jAusaII JaUa uaa^JI JaUa ^ Sjijj&jaII CjULLI aaaJ A^uLLI aAA JasLL 

ADD destination, source 
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MOV AL, 25H *AL J*—ft J 25H i-AA 
MOV BL,34H *BL J*—«M J 34H ^ 


ADD AL, BL 


; AL=AL+BL 


. 1&JJ& VA^lujLwiI Jjt ja ^cibuiil 3 jSIdll A ^' ^aUjJi '*'■ jj& Z(_yt 

:£ 

^ SJja.j^A gtaljJI Sf Ijfl Jla uLUaj ^ jja j <>» SjLfr t^Aj:(CU) »-^J.1 

<Lyujjjft SjStill (ja IAjjjaj CjULuilj CjI ojVift JjflJj (j& JdtJ uUlaaJl Aaa .jjj iSjSlift 

.IfJlj jrljiVlj JIaJVI Olddjj CiLai^laj 

£j]aftj £aaJt :<Ji* 4<LuL-»aJt diLL»*A 9 tj^b SJajA o'ik fjlij :(ALU) uL*aJt Sj^j.2 

A A, ,.aUj 

djLLafr dJ jjl J^tlud j *1^1 gJl—a- a Jl QA*k Ids. 4jujau 3jSb 3jLifr l/RfigistfiTS) dj^l'Wi^Jj.3 

Sjj-aj IgJjlj tfji.' 5 ?l daLluidJIj 4 .aJ Lt.<U | Sddj 


£ £ 


<yuAj dlil AJLjla AjSkU tj A-^LajJl CjUIaxSI £j-a^j £t^j| &a jAj :(A) .4 

. Cjj 8 J* J ^ A-ijluiaJt CjLIaxJI £ut fSj^t i-J 

SjALaJl A-JUJt A aj1*M| <jt jj& j wS-i-i^-A Aiulaj Aj lj^^,uia11 ^jj jJtj “(PC) g-aUj-Jl JtJ&.S 

b A^IU1| A AjWltt AjI.1i q\( jl\ j-u \jA lift A-ojS JtJjj A^uJauit JjAjj iki 4, -liilliS 

tlA jj-uiijj ^cJbu&it l^jidb ^LaalxHil A-a^jjj f life jaj]L ; A AjlxHjl Sjiyy lilSi A .6 

JL3iJ LaJjP ^cJLlaJ) ^4 A Aj1*1 j£ ^JXA J;3j| (JJA AjWlIt Sjiw 

A a ill Mi cUj 

■ •* 

^(RISC) (CISC) chW c^luiVt Li^Vt U io- 

=s: 

(jl\ gJU-oJl cilli]j Xaa 1 | CjVUit j£ A-Jdui L-)t Ajltlti LjU^q Aaj^I "iiLu^yy (CISC) W J ^ 

a AJl^ AilSj 4 Jjjia Cj£j ^Jt ^U^jj UixA l^ AJya^j Ja^j Iaa CjtjjluyjjtjS]) ,j-a L-iVVl CjUa 


^J) ljU^I (ja CA AjWlti JJP J^Iij Jj (CISC) aII CjLuIaj jLajP) y (RISC) ja 

B AjfliSj ^dbudt qjuja^H AJlJ) CjljjluyJjtjSi) J^jlLujI ^jjj ujjU&j La j! A^aaLu 40 

f^yyjiU AjLlLujVI ^-a La^a^wiI c A AjWlIt S jjJ La j AJVt SjjJ La j .^Jajit A^Lui ^ALa 

=s: 


j iit gJbuiJt (jl\ ijJua AjjLj^S ljLuoaj JLuyjV LajIj ijJ) AijXA j Cjw-toJ A^LuJ) dift A^Lyy 

.UjaJj ^1 CjUIaxSI (jk ^<\W CjLua^t d JJ^ 
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gJbu&ll l£j ^ ,jjL: 4 jU£ ji Sf (jS A^jxLuia]) AalajJl SxaJl ; AJVt SjjJ 

A Lx 4 4 Ajlin Join] ljUIoxSI jj Ljtf t j^Vt ^latSl^l AluiluJ) l^ijiHuaj / Jilt Sa*JI ;A ajbnlt SjjJ 

;U*j (jjjjjJ SjjJ 

><->.-,ti j 4 <uWilt • -ila Sjj4j ^,jSj ;uIaJ| SjjJ- 1 


;4^luj jljJat 4 j!j(j £a 


.4_aJ*SJt uila. SjjJ AjIJj JlaJ jjlaJt tifcfO -i <-«J*iJ JJ^.1 

JtJfr SjLJ Jjia2l I4A (jij tTI iS-JbjJt jjia .2 

.4JLUI 


■ «» 


J?—«1 (Jti (MBR) 4-U^I SjSljJI Ja^ta (jjla-4 Jij j»jj jjlaJI |j* tT^ JJ^ .3 


.(|R) Luk^l 

^J)‘W 4 ^4 -i£UlU *<^tl j ^,jS3 4j4 4 j bn 11 <jt Jju ; xJu^Jt SjjJ — lj 

<T 3 ) -f {J& Ulii 2 S uaaj ^211 <LuI* 2 JI JAaa] IglklJj ^ 21 ! *jLZA\ <LuI* 2 JI 

.( T5<T4 




JaJ >;>j »^J 


^ *^ki> lii Jjp ^ 


; 4 JV 1 SjjJ fUjt 4 -lujjjj ]1 S^t^t j ^JU-aS) ^jjjLa 4 i£btJl ft.ua jj ^xujj 




( 1 ) ^ 

^1 x~l\ - 
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?J^l giU-4 1-4 J*aj ^Ult J^tjxit ^L4 [(JA 


A^jyiti t^budt f Ul ^u^atj j^ij jjjj ^lILlaII Adi^ldt A^idt £a CjI Ajlintt APjaaa [LjLadjLilt Apja*\ a-1 

.Cjtjjdt JJP JJaj Adlldl 

<jl£ Ld£2 cgJtjLdt 1 ^-aIp Jaju ^211 APtydt JJjj jt ^dtxdt JJjLj .luajj ;^liailt ApLa JJjj jt gJbudt JJjj-2 

B Jit CjS j <ji jj£t *Uit Jap giLtdl ^jlLaU £**{ LalS ^1 p t ApLaI) JJjj 


, jUaiit AJU> V gJl*-dl Jxaj ^2lt APj*dL CjULJt J^jj <>daj £JJ^' jSUlt £l ; jSljilt Ap>--3 


^Sajjj cji^atj I^ja £>d l{Ji VI 4 RAM <jiljdaaJl Jjuajlt SjSI^ 4 aau Sjji^a SjSlJ <^Aj [A d^d t Sj£tdt-4 

.^tjdut Jj^jit SjStij ^bLdt e Uaiit jiu ^ 

<y* Cx*-* (j±* Cy*A Oj^i O' cP! '-S-^j jl^A ^t ^ Adjjiilt Adai ^t [SjljaJt SjtjaJt-5 

fUa^L i—uauj j AiUt £^ladj gJlxdt jaP ^a Igdti JaO t^A Sj'j^lt AajJ ljJIj l3t Sjtj^lt <-jl ajJ 

.CjLLuiaJI 


:0^ ^ ^bdt J Jit jilt o' * 

^tji*it jitji j ljUuji jitji ;Laa i^j-4A*ii ^ u jj^j j ^Aditdt jitjiit-i 
i!-la>j [Jja jjiVl Sj^Sfb gila-dt Jajjj d^Luit (jP S jbp Jit jilt d^A j [(Asua jldt Jit jilt) A-i^jlilt Jit jilt B UJ 

,JU^Vtj 5Tt>Vt 

? J^j-Adlt ^dt—xdt .bjdil S-lda-dt JjLuj jit ^A La j ^dta-dt APjaa SjljaJl jjjj uiuS f-’jdiiL jidaj ;^jjj 


j^aij tgdti SjljaJt CjJtj tJtj SjtjaJt £>a ^j*-a jJa ^>uia qjSj ^t ^t JI^a ^t ^i A-djjiilt Axiai ^t 

l-u^jj ^jjJ A^uii JJLud SjlPt uj ij^uul^lt Jjaj jij CjLLuaII fUa^l uidj AJtJt ^iad j ^ILlaI) jaP ^ 

JjUujlt * 

^jikj cSjIp AjJaluM jt JUilt Ajuja ^lILlaI) ^louy j^aIj (jJjlaI) ^ja A^jjui SjUp jA ; jjtj^lt J^jaII-1 


^ILlaI) J)a A^jUII Sjtj^lt jlduit jA jjtj^lt JJuaII t^A dJbli.!j iAjj^jlaII SJaPVI ^ja JJP jJijaP L I^ja 

,Sjt jadt ^jS3 SJjjilt AA^lauJt AaLalaII lj! J AjJ jaxII ^jUdailt (jJJ 

^^Saj OuakJ ^jtjaJt JJjaII A-dJa-dt S^A^Sfl £#* f tj^t jA I^JaP ; Jjjdl 1 Aajja-2 

,SjtjaJt jj£t j^i 
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SjljaJl fjibl *bj$£lb >*J ^Hxall ^k- J& j-iajj >**ll 4 xj>* >« >e jl$A Ijjlb Jj-a-3 

,>V) ^k-ll >1 ^HxaII jkui £- 


.tlljb—il! JjjjjJ al«5x«ll til111 4^_iLia AJhjkj fUli >*1 -j j| ;*L«lb JjjjjII-4 


£ 

; ( _ f &j uj j-uA^it JitJ LjUloxJt ggjjjjjj CX& j-4^-4 £jjt tiliUft 
.^Ju^itj 4^ujjJt $j£tiit ^ js ^ cjULJt jii (^) 

.gJU^itj ^tjiVtj JtiJVt CjtiAj (^jj CjUtuit Jij (Y) 

.Jjiaiaitj c-jLu^it j JiU ^jj ^1\ CjUbjJt AaJU^ J 

j ^%Wa a j LjUloxit Ifili c-ujjj jjJuj ^a^ujj ^S3| *XVit) CjUIaP 111 


ubqlDoJI Uloijl iflJljb si—illiJI Jnoll 


jU^iakb j^j**ilj *1 >Vl sift >k Lai f |>Vl (jksu JLa*l-b kjjj- <Lljj5£ll *>»ba< jj_jJjjl) glL-Xall jl 

ftfria > Sjbli 

=2: 

<buku, tf jll jbUI £abijJI ^jabl >*1-5 tk£3 a*l>12 lL\l SjSIj j :(ROM) kSfl 8*1>21 a>li .1 

.>*1—21 <-«jk (> UJ^ 4*-»>lj c^tlU-ll 

(jjJ15l ^lII*— 21 i_fljk j— >*1-5j t^usitj S*l>12 AllS $>|j ^Aj :(RAM) J>-jM S>|j.2 

h 4ajU jji AjS. j^a ljUUj 


Sj^Vt (j-4 ljULu Jj^aaJi J) * ilit gJt—JUoit ufljla <j^a JajlLujj :(lnput Unit) >M .3 

,5^jit dJA ^4 4-L^ij^it A^jiiit 

Sj$*Vl » cjbbj JL-> j-jJbll ^iL^all ufljk :(Output unit) £t>! .4 

.S^jJI aJA wi 4l^j—j| <U^jHi| 

gJL*-all Ixa cjliliaJ >iiHb '-“Aj :(CU) fSaiil t Sj^jj (CPU) 4j>>*2l ^lU-all .5 

.g-bjJl tlbul*5 JS (JjJaj Ifij 


<Uiui| la j-) ,l^la> >C jl^51b >->lj lA>j| ytjjt nljail ^k! > >1 >11 ^Ijli Laj Jflbll jAb> |(j- 

(2u- >aill 



































b 4^j2ul4 Jaj AIua 15 Ajj JSUU A^uJt 4 jjSi jt kjjj jLuajt jLuu (jP SjLp jA ; jSUlt 


: JM' £ljSi 


Ia 1 £ CjULnit JSU kijkk JJP (jl£ LaK 3 tA^Jtj gJbuoit qa CjUUJ) J-a^j CjUU^JI JiU ^jiL ;CjULaJ 1 J£iU , \ 
£jA CjULnil j£U LiJULj LjIaJ-UUJJ AJiS J^A <jP SjLP CjUUjJ) J3U (jl $ J^aSl LlJj (j\S 

}LLa kjkiJl <> >1 Ji* Jt (8^ 32< 64* 128) 


<^k£ cCjUUJI JSU ^211 1 $2 $ a jl CjUUJI j^ua-4 AJV^ J*Lj ;£jjUxSI JSU b 2 

aljfc ^ Ul <(8,32,64stib)Sj^t <> ^ & Sj^ ^uu? S*ljS J ui^ ^1\ && ft JtUl 

B <jjjtkJI JSU kjk^ tg-Sll lj .jlkJl A a!£J1 


^ tSlkS -aiaaltj A^l jj AJLjkj it^Vt k-ukj UjjJ kjkiJ) <> APj^a SjLp JSU ,3 

B ji*t gJl jla gJU-A <j^a U JJP t AULj kijkiJl dJA j ^JIxaJII L-fljk j^Vlj Jli^Vt CjIJajj SCjIJaj 


-j j^Uil ^jklujj /^JJI SjSIjI] ^^Sft IaS ;lkii (16) (l)- 4 U>j2a La ujj^uAa ^ JiU <jlS (Jl 

(5lH A Vu ^t ^Adua c>) 

Ujiaj ciULu ^ <j£ (65.536 - 64KB= 2*) 65.536^ 44^ Li 16 ^ ^ixJt 

_OjL 


♦♦ # 


(6lH J-aLt <>«*2a ^>) ?MEMWj MEMR j»iaa2l LjLi ^1 4^UJI U;^ 


ROM jl RAM ^ f l>ui ftjSlill J> Sf IjSl! <!U ^ LaJt tL h.wtin 5 Hju»1I ?J L -♦ 


•n 

MEMR 


■ RAM 5jSljll <J AjUUI 4JU (J Jaiil IL hj^ii'n gdu^l ^,jL + 


MEMW 






















A \ U m\ (J- 4 ^ Jl) JjJt JUlLuj) JJp ^ *t) S 


Jj-j-iL^t gJl— x-a!) jLuaj( AjLjL jj UalaA4 ^jl 

-(3lH 

=£ 



Address Bus Jau 

4 



Control Bus jaU Data Bus ^ 


VjL^iLLi j lAJJfr ?.»<•>-"«tt Jay gyfl <Uwuijii Jaj]ai ^^ALa ;,jyj 


:£ 

ROM ji RAM «aas *ij- SjSiSli 6- S*tjM ^ JaiJi lib ia^ gii**!! ^ ;(MEMR) SjSIaJI S*ljSLi .1 


.RAM SjSi^t i^sil ^ JLilt lib lyjffi# jcJIaaSI ? jij : (MEMW) SjSiilt J AjL&I ^ .2 


.JUjVI fyjj <> *Lajka JUiyil Ala. ^ gJlxal! taiie Vt*i uj& -ImJI lifc J :(IOR) Vjj Sf IjS Li .3 


.jrljij AjIjj J\ GUjkall JtjjJ aJU gdu^Ji ojSj Lajjc vui oj^j l a*j:(IOW) £L£! AjIjj ^ AAj£ Jaa. .4 


(9o* Aiiwl QA^a <j«a) VA_ujjj£JVt jjIjAII (jjj La JjljaJl jLaxiuiV Au^jybll uLmSH La ;<_j-u 


( ?<Uijjj£2V! £#} i^ajall ^jjaail A^LaJl La) <jl>-*12 j jii Ai 

4lSa>. Ljjl$ 1 "J ^uaj ^jj li tij^LLuuLl (jjasu jJaLwJl L&gJLuajI 0jjj jj■ '• £jj sJlC Ciijoll <jjjikj2l yj| A^laJl luuj 
j^yaAlt oi 1 Jjaaj Jj£ 4ajjjj£JVI >1 jilt <ja jJ&Si Cj^j t_o£j^aJl life j Jail <jji& <jjj ijil 

Sjjjll! V ^il! jLuIl ^ jji&ll ^jl\ Ja^JI Sjillli <j! lg j\ Ja^JI SjUl ( jl^> SjJ \1 jjt> Cui £ 

4Ja^II Sjbi JJp Sjillli iilllyj 4^-Ul^ljJ jj Auaj ;XuSa 11 Sjijill ^jA ^jj jA dsJ^UJ 4dj^JJ 


.ojj>iii Buffer J>Ji JUbi-i > AisAJi jaJij 


,jyj Au^Iaj jil J »ajj V Ajift A_u jjjHVI ^jIj.131 j AjajIaJI Jaji&aJ) JaL2jl j a^II gJl_a>-aJl JA ;,j-i 


VJj^aiUL, lilij 4 ^Lj^lSl jLuJI 


























ijkk Jl* g jljlll ^ Adjjjaityt JjIjaUI jl >lj^t (> ^ cL-ajj jdU^Jl (> A^jliJI LjkaJl £l ;£ 

Ji^ L$*j^ jjIj^II &i*j ^Ij^VI j JUjVI c^Ujj c> ^^! j RAM , ROM -* 4>j>£]y! jJlj^Jl (> J& J^ajj 

4-4^ ^dbuJj (ja j: jlaJ! (j\ jj*J! Jaik <jl£ )3li jLul! <j-a t^j ^jj di3i l£j f lijl! ^jlaluu VJ gJbuaJl ^Jc- A-Jtc- Vta^l 

^j£j dmu A_L*^ CjIjUj Lij^aluj £j!>uJ 1 £li (Low) 1j^-a UAjC-j gJU^Jl <> LL*^ IjUj J&jIuj ^li (High) -^J 

£l*j glbull ^ 4l^>J! £il>11! 4il£] SjiaUloi! LjlaaJl J& A^jtiJI j AilU! CjIjUII ok IjjlS jdU^I 

ujIua (Low) ^^! jL^! c> (High) AJi^ ^ 4-fa.ji^t jjij^ jdU-ai! c$iJ! jLSll Aij*^ 

.V jl Buffer Jj^! AaI^L jljill 3 IAj 1 ^Ituj gJU-Jl c> j Ujjijj LJI Cjljlul! 

.^JJIj*^l ^1 J^l > Ifjil gJlxAil La-L uij^ CjVtaJt >U :<_H 

:£ 

^J) gJU-oJl UJj A^l£ Ajg^jj &jji jj gJbuaJt La ,j-a jSt ClulJ jLn]) >4 jLa^Vt ljjI£ tit b \ 

„ Jta^Vt difc f li j ^iSalujJ V 4JV JjUil jLaxluit 

>4 £jiJt Jj& Jjl^ SjiU jLaxLuit >4 AJti (ifcLujVt ^t AaIaJIj gJU-aJlj J^^Jt AJjjL AiLutaJt ljjI£ tit.2 

,LlluJt Jjij gJbuiJt 

^jSn ^JjUxSt Ljla^ J-axluij ^ilt 8085 2^1^ JIa IfJSljJ ^ Cj UJbuJ t q^xj .3 

f tj^t >4 ^jV £.jilt tJ^Jj ljUUj SjLuu! Llii J*jj >4 ’-Jl >4 SXai qjjUp SjLlt J*a^J ^1 LjULnl] Ji)is jL4< 

>^Iai Jiu j£j CjULjJt SjLit JJ& 4 jUc> 


VA^jj^Vt >tj^it JjUit ^ J^Vt jlaL iijj ^t J^tjxSt 




AJLaxlujt £}a ixXh Vt J jLa^bU A^^Uxait jLult LjLatJyJb fLLVt tjJli Jjbdt ^jt c-jaj ,1 


£ 1 a . ♦* 


(>» Sjjla ^ VI J 4iajki ^ J jtjxi) Sjl J) J& IjJli ^jSj uiaj .2 

a Ludjj l^JLoxluit 


.ifiij SjL-yi < ^*j4 a ij^ U* Jjijxii jjjj v o* .3 

,4J!iU ^ jAUdii ^1 a jLiVI Axjjla JjlxSl t_ujiLL <_ji uiaj .4 


cl)JJ ^ JjljxJl (jAta ;o« 


lift ,jt£ |j) dnsu ^j£ j tjilS lijla l^J ,jl 4 _u^lj CjUI^aS! j^a 25 ;JylaIoJt CjLijiSI . 1 

V ^jaJl <jt (j&j 4 ^ 1 s 1 aS) AajUj CiLtjill (jh ASjjxa jjfr aJjA^ AJIa Aa^ Ajj^j Aj|jJI (jlfl Vlsi t-ijl&lf 

Qa AjLaaJl ^ (jlaUt Ajj^j JL»*iwt fgj lA^ A^Ite A^jlS^ jl ^jjSj LuIj tlA^lj Vj 1ji-a ,jj £j 

.tfwij jSljjil lajkk ^ jl^A jjSI Ja«ajJ uu«u CjAa-j ^aJI ^bj^t j«g|3l 

D uijL ^ ^1 bua-i D i^ja Lilfi'j Flip-Flop CjP j* :<il«Uil .2 

Jjili v ^ bd ^jaJt aAja.j-Jl A_«j^JI >j tCK ‘-*J^ a Aj^-J A*J Q 

^£> ‘"'^• ■•» Ad A_4jl AJUil aAA (JlAi A13 a] i j^ljj a bab Lxj Ajj l ja Q (J^Ail jj 
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t f Ij^Vlj gJla-ait La CjUUjJ) JtlUt 


AJ-ojlLuj^I LjUliUlt j Jjiijjkil La ;<jjj 



.CjULuII Jl£uVI . 1 



.SjSiiii ^UJI cp jiiifti .2 



.Vj L^alk L U$aj*£Ij ^IxaII 4-iiit.^l *tja.Vl Cj£ CjULJI Jij <LJt <_jAU ;<_>« 

:£ 

j£- J*jjj Vj I_i«ai hL (J k. IfrjJlj Aj^jliJl #j$Vsfl JWj! (Ai ! (‘* , 1 *.' 1 " 1 " 4jijjk3l) OL>jk.al3 ,*jIj 1>1I JiUl . 1 

i jljii ^11 AaIa. '£ia ljUj 4_uL>j ^4 *L» ijUxa JLuijI ^iSj .■■»* £>4j]| 3^j i -u "•*■* sJa.lj (bit ‘ VI Ja-Ul life 

4-a ijjjuai) JLuijI ^jj (j-aiJ5 ljLu^jj ^JLaj 


oi& La SjlC'j h^, £)a jj£i LjyJ*l\ £)a CjULaSI JLuijI ^jj ;(4jjIj1a]| AJLjlail) CjLq jIjlaII ^j\ jlaJl JlHl .2 

(jl\ 4JL^i StU ljUj AjjLaj 4-aijjjL® JLujjI ^jj ^£i 4Jl^Jl ^ij cljij^jIaH ljULuII JiU ^ laijJaiJl UjLuta laijjaall 

CjtitJI dl& J-uuj1uj Ail^Jl dl& 4Jli ^SukilUj JaijjaaJj dl& J^ila JaiL Cjj J£ dmu 4_ijl jl a laijiaik 4-ijIaj 

.S^Ij 

































































































,?jluaSiL I 9- \j*$\ J dfcy CjLajixaJl JL&jl Jjjljla <^A La ^ 

■z. 

AjKIjJI f. !ja.S?l c)JJ OULuJl Jij ^ JyljJail j«yij <J4-w) C> J*J :( 4laljl*ll <Ljm ) ^J&aljjl) ^L^all -I 

lj-^j CjLajIsuaI) JI<j 1 1 j; JL^jVI I J^-ujaIIj <ji CK c>*ljall ^ .Iajjuj cgdlsuaJij LJ^uiLaA] 

U 

Iajxj Lajjj ljj^uuL^JI JikU dJ ija, j^ll Cjuijail 4 -Jojj AJLjlall di& Iajxj V ;(A-1.41jja1| jj£> AJljjIall) Aj&fll jail jjC> Ajjj^ll-2 


(LjL) jlsuS\ J|jj AailLftl Jt 4JVii! li^lj jI^lLuiVI iaa> *LtA ^_lusj Jji . :f j! CjULull jJHujy AJ&jjlall diA j (RL) ■JlAu-uiVI ia^. 

„CjULu11 J|j (j\ Silk Ijiua t$Jj£ AJIa J La) 


CjULuII 


.(12lH Alluj) <jjwd VljULuII JSUl uL£ 

.^sIuAail ^1 4ialjla Jj-»j JIujjL J^j^l fjL .1 
.uajj*^ <>aljla l - i ii (>aljUI Cij1\ £J>aj IjSj .2 

i Cy* dULJI SfljL jjs&I IJjj <4 *>"(fc3'j £J>ajVI £jj JjUaiil 4J1 a ^ .3 

.4_almla.ll (JjULyll £)A 4Jj£ Sf ijfl JLail ^is (ji ^11 jaLuu tliLlLyll JU ,4 


:o- 

:£ 


^LajJalJ jjJ IfSlwjl dJlft) <Ly Lajj 40iljUI jj^jll ‘j'-iLy JjS J|[) 41a ^ .5 


.{13o- 4liuil (^uaa (j*'l ?<JjULyll <^aljlall jjft J&U1 4ylafr JjJaj ‘ »j< 

: s: 

4JajJt aigj ^ ^iajJ Ci4t Lait( Cu) ‘'LSij Jtj^t 4 j1^j ^ Cy £*iaj ^jj-1 

.(tiSjjil 4iy) (^uyfl 

jj (IjJIj 4 j^jil 4 ^jLL C)A ‘ <y J ^' <J^\ ji £ul\ ;Lajjj 4 AjIj 4I ^ jr jay ji (jlJj AjIjJI Cn-2 

.^jLuAj tillj Jaj l^XAf.1 ugjjjJt Cuj4jSl£3J) Cuj 4^C'Vl 4-aO!t 
| i | ^LaOil (jli jIJxIwVI ias> 4_a^2 Jlaii AjIjJI Cy 4_a,3 , l a j»j l$id jj j CjUUJI Jljj AjI^j (jl-4 

CjULyil J|j CP ijMi t^i (0) Aiajfl 4_flfljaJt Cy Qj£ 4 JIa ^ Lai 4 JlUt Aylaiu f.jJ) <^*4 
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S qjj CiUjimJt JUHI Jjj! jla <jAU ;o« 


:£ 

ft j^Vl cjIjjI Jjjlaj ^jL jjdlxaJI Jji <Jc. A«j*jj Ajaja^l #j^Sfl A-aAi. AijjiftJ Ajjjlall » A* 

gdlxaJl jjli jixjj AjUVI CiilS (jli .V<U IgJlaL gJlxail ^ jAj (ji jl^aJ! lillj ^ISau ‘LaAa. tilUft Ja l^_U j ■ u&li aj ji ^jlUlb Aja ^ 
j LAlui Vl Aajjj Aj JUll jlfsJl JUL glUjJl £lS ^LULj Jl^l AjIaI (lull I Alj ijUajj) £jdi j Aj A^AaJ! si* L4jJJ fjSj 

a*j j ‘ AjI*! liaj v uij aj ^jSjj {jh oi ^ ‘ j^i (J\ £^*^1 6^i oi <^! 'a£aj ‘ 4 -^ 

.AjI^J V t» AjA*. <> AjLaS! jjSjj jlfa. Jji gdlx^l Aj*j 


J.\ Ix\ jUa.1 Iila t^4j V g*tiijA\ Iaa cxA u » jl£ -J &*■» s-»Ujj i&i ^ Salt U* ;AjJalLJl 4ijjla-2 

sAA (j^» f. l^jjVI Aauj t^JalA«Ul Jlfra.ll A^JaJl »AA jui £jj gllxall p >jSua A-^AaJl <Lla ulla jj A*JaUu AJli gJlsuaJl £>« A-aAaJ s Jfr^VI 

.AftJalAall Jjjj ^^frill ‘ ! ~'j^ ^u.lu,VI JtaUjjll Aj£jjl JtlU-ail Ajsu A^JaJl 


(14t> a A t<■ ,.t (jpfl^a v CjULuI) Jaj ^ t.''jT’"" ,|V ^' AJSjjJa 4-jji ^LuJ A^ajjlji, ^yujl 

:£ 
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.(15o- 4iiui| (Jjj) 4jLjj]fl tlOJ&J IjU IQM 

qju CjULnit Jl&2) U\*U jpLujj £ jj!\ j JSjJ) ti& ^jJ CjIjLuj) JLojlLuj) iIojxj AJLjiait 

. Jt^jVt J^xit AJIj A^jhlt S j^A^tj gJU-o^t 


4-2) SjjxJt £Loj 


(16lH 4 VuaiI ^jAua ^j- 4 ) ?LjJaj 3J| La ^cJbua yySf AjdaLLa S jLujj fUaPj JjP 

=£ 

AJau-al jj aliijj jLo£j ^jj <jJIa]( j-aVI-1 

^•iLoJ) <jjAJ J|J£- Cjljj,4A-a) JjiHl) ^UlP j jJl j^Vt <jtJJ^-2 

/IxhULoJ) 4-aJ a (jA 


J^jla (jS'l £La12jJ| JtJ& yl <jtjJaJt |J£ £<Laj uxUAa <j^Ia <jt jj£- IgJ AjlLLL* SjLuat Ji-3 

B g^UjJt L4P ^ t^j <£t^*it tifc i/\ ^ 

B 4jdaLLaJ) yjtLa <j-a &4Ju2 t AjLLuu] ^l^Sft ^LaUjJIt ^Jt ^dU-aJl J \yu AaLLLoJI 4-aiA 0 -aUjj <j-a f 1 ^ 2 jVI «^u -4 


-(17j- AlU (j- 4 *^ 3 (J- 4 ) VAxLtJsuJ) AJLjla ij v x j! jAluuVt AjbjJh qm JIjUI La [qm 

=£ 

^,jSj r ill JI^aJ) q\jj£> 4ij*-a ^jj ^ja AjjLait ujU ijLait <jP StuaS ljLaajj ^Jt ^Uaj AxialLaJt 4-Lj^-1 

B au^ ljLaajj ^Uxu ujIjaIujVI AjLjL Lai ‘AjlLILaIIj 
;Jjjlfl CjSj ^t £Uaj tifcj ;V Vj^A 4 cM 'it 3ij*-a fJJ g-aUjJ ^t ^Uaj ujljAluiVt 4jLjh-2 

b cjj^Ia]( ^hLL Ij^Ia JtgAJt £j£j LalSp 4J^M^ SUS 4a^UJ| CjSj 0j£? AxLlLJt Aijjla ^ (^SJj 
g-aUjj ^t ujUiit JjS 4-ojS ia^ ^jj ^t uaaj 4xlfllL2( 4ijjla-3 


B dlj ^1 4 aU y± ujtjaa^Vt Aljjla ^ Lat 4 Push-Pop j jl^t 4-a>a 


(18 cH J^^t Alluj) £ jaj ! a ?4xial^ait jLaxluit ^jj( 


=s: 


,l^Jjiluij jt LjLa jIsla J-ujjj j gJU-ai) ^LUj qI l ^ ^ ^jjLLoJ) 4a jij 4jutla3t Jla 4 «a jLkit Sj^aVI-1 


B JalP A^jjlaj iiL ^aUjJt ti^ (j\S )J) diaiH g-aUjj 4jJalAa j ^\ ^jLoj -2 


4j1ox2 Lj^aj [£j| jL 4 U-vt i( j) ^Ji 41 hi Vi ^ji nJU-ail 4 Jauj1 jj I^jj^Ij^ aL 4jpI l^t CjUIoxU ^jLoj-3 

^jpuLa» 


■ »• 
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VAjlLULqJI AJLjla CjIjj iaa [qm 

(JjjAa IaIj cl- ilAJLjla tft jjA ^J! jUaSjVI Ifcik tAjj2 CAi j ^j\ ^i gkuaJi AjilalLa jjjaluy A jda lL aJl Sj^Vl-1 

J-ofeLui-ail AJ AAaj AjbjJji (,.u t 4±kj gdtauail <jli jtjA <j-« <j-* A*uiLS LaiijJl ^i AjdatLiIi lAajj 


gdU^I iL5u£j UAkj cdhl A^uakaJ) Ail>1 A^i J& jdU-^l ^] jlalUl jl^aJl l^lu ,jj SjU) £f 5^ AjlLH^I 

.AjJall^l Aa±L Au&jAji ^jAj AJli SjUiVI dAft 

.?Sj^AVI £-» ^ AlijJa cjjCj Sjxa :<_>* 

.hardware 4 jjl« <,$! <^1 jUa^Vj i$-ii ljIj^vi Aiijia sjjx * 

,l£la dliail ^ihluu V j # Ajjla1 - (jj% ^dU^il ,jl u»|ijad> tj\ ajj is i_u£- * 


.VCiliLuJt Jjjj £_JI <_j|j^Lu<Vl AAjjia .IajXj I jLa ;,jji 

:£ 

.gl>V‘ / J^ J Vi jaj 4]j yfc Jj 2 SjUil J^jjj CjULuJI Jau ylc CJUUJI gAjMll-1 

Jau ^IIxaSI (illLj tilijj ^dUtaJI SjLil lAjjJu Jmijjj I^j^IjAj ^jSj<AaHoII uaULull SjLil 5.1 a_$ il JjSI■ ■■*■ jt jau-2 

.liSfcJ CjULull JLu,jl jjaiuu SjUiVI aJUI^I 


lolqljl tpJl^JI LliaoJI 


?(j-lj*l) A^ukiJl JjSa j jaIjSH yb u ;<j* 

ADD J^Vt Jj- 4 A *j* * A jt ac, AaAaj J) a iA^I gJt—X a]| ^j-a 1 -illaj A j A n CjI^P (J^ SjUp j-al jVt 

-LDA J^Sfl JIa S jSlilt (^>4 A Lx 4 <Laj1xa JjaVi j( STA J^Sft J^-4 S jStAll ^ A n* jl 


^uil fUa^l ji AA^a jM (jl jjP fUa&l£ j^VI lA^J Jjjij AjLaP CjjA^ AJIsl ^ |A& J^feLuy )A«4^l*Jl j? ^jIjj^JS 

.SjilAll ^ ^11 JSaJl life cljIjj*1a]| fUuji <^a£ 

Aijjsuxll ljUu]xj]| ^AaJ ^Jj£5 (jl tuau j c^dU^Jl IAAjAjj ^jjllxall j^VI SjLui ( ^Ic- Jl^II lAA I J^VI A 4J 1**1 JiA-2 

mov , add ajvi aaj ^j i^Lj^ ^jiu- ai c^a^i g^UjAii 

A JI 4 \ L^_u^ ^bJl j^Sfl AjAjj ^lu - ^1 CAjIjjj CjIjJlLaj Cj!^-uia ^ Cj^LaIjla]| JlaJl lAA ^J^~ Ja^-3 

.jyiaVI ^k- A-4 jS V ji Sa^Ij A^jS ji OlUi ^k ji JlaJl lA^J o%J J-A^JI 

jjj ^jAj La dAk jA J jaVI ^k CjIAiAu j jc-ajoaII CjUoA^La ^k JiaJI I Aft ^ CjUa^^L^t J cCjIA kiwi Ji^-4 

B A-4^i dAC'LuujJ g-^Ujjil ijL Ai Q^kut SaJa (jj£j Ai AjiLuaj CjLajidua ^1 j jaVI Ai^la j 
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Ail ^ U :q* 


■z 


b AJVI AiJ ^Jl ljI ajWMI d^t ^jjL ;lj! ajbnti jl j-aIjSH-1 


Sj.1^1 CjUIaxII (jiaxjj fL&ll A_i1a£ Lilij j^L J-a^aII ^1 CjIjUjI <^Aj IJ-aa^SI CjIJUjI-2 


j*uilj £^4^1 (J-wLuii (jl& 4jlinll) J-a!jSn L^ll^i 1-4 ;<jjj 


=£ 


,Sj£liit ^^SJ| ljUIaxJIj CiULult A^JU-a ljU1a£>-1 


Cj^I^ulaJ) ^JdJ A^jLuiaJt ljUIaaJL ^jj&j AojLui^II j-a! jVli tjjljj-iilj Aa) JVt ;AjjLuAj AjUala ljUIa^ -2 

.u'jj-^'j ^'j^'j A-^al»l \ >>IjV1j 


(Halt , Interrupt) <£-» ^Ua2i _j fiaaJL ac-jZ*j a*al >«tjt <^a :^2i*^t cjUL>&-3 


| 2j ^ J-uaiil Aiiuij ^>4ua VSjStiS) c£J^ <^1 ljUIaxJ)j CjULnlt AaJU-a <ULa^ jLuaLkb ;<jjj 

=£ 


(jh\j£>')!\ > ■* *i a j Sj^iisi ijji cjuuii jUj j^i jSm J-a^jj Jxaaj^i j*\ ji j ji cjUlji jIa 


JIa ^ aV-A.a 4^| A_iuaj AjjjIui £a J^buli A-uaLk (a ^4j mOV^pop^pUSh j-aIj! JS«a A^uaJ Alutlui j-aIj)J 

.OUTIN S* gljiyij >a!j!j stosmovsdoads 


* ^ A* 


f *♦ * 


flfa.jJilj AJijJbdt ^jjjLuj! |CjLo^kil!| j-a! jVI i-iULual ^ALa 


<jbuji2 AJ j-al J£ clip. ;j^Vi AjLLual Ljuj j^ljVl t i-Luaj 


J filiilj ljj!La]| A_AjkiIl ^1! :LaA±^I 


.Ifate' CjUIaxSI ljjILaJi CjUUaII ^1! j^uu : j^VIj 
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AyJatjj^Vt AJ jjx1\ I A U 4j jjxlt /^JLoJ) <j) jidt /AJjjjdt La uij^ 


Ausa Aoj*jj t$Jt Jj^ajJt gJU^IS (jLaj y5M £dat>dl ^ A^j^aj J^jUxSt ftdaS ^A :AJ^jx5| ;£ 

.qjjUxS) Cj^uLaj (jJjUxSl JSU 


(jjjUxit fLJaS Jlild ujI^-LojlLujj ^1\ AJijidt ^A ;Ay]a^t AJijjadt 


(j-a <jtjixJl tiA AyjLaJ) Sjitilt Sj^Lla ^dbudt didI jj ^3it £daij*dt ,jl jj& jA ;^jLdt <jljidl 

_ *tl Aj)^j ^ £daj-dl ^LJJtj ^lajjLdt J^uj 


Cj^la^jya JLa£k«U t jj£( fLJa£ AJ ijiu ^auj2 AJ jjadt ^A [AjJajLdt AJ ijjjdt 


AyjLdt Ajl-uj jjI^jjj Jl^lj j £C-a)jj dJ& lii-J jujj ^Jl AJijidt ^A ;A^Jatjj£Vt AJ. > ^idt 

♦♦ ♦♦ ♦♦ 

Ja*ul\ p jaJI Ifj 




j^jliJ) cL-al 


A^jfk jaB A>1UaB *Ak j 


[ J?— - ’ 

^JL J>C 

1- 

| eWJ” 1 H 



► <jjU ijS'iB 


Ajj&^afl a -v n ■.»!) iA^, j 


uLJI AJ ^_j 




Jjic J*— 

1 

► AiU '• jSljl 

5 jSIJ 






A^jS^Jl <aJjLA? »1XJ 


JjjC 


M 


t^jL* 


► 4)U ; jSIJJI 


v-j >vi 



f 5 * 3 


;AJjj*j| pljji 


,Jl rUaJj 8080i 8085 sJUudi VLaxlml jj£VI (jjlaJl CHJ Ajd*dl (jdtjk dH l»* I® J^LaII AJ aid) 

✓VN/vO^/S/VN/V^^VN/VN/N/S/S/VN/W'^^/V^S/VN/SX 

. SjSiJii ^a u3>» 2 n Jj^ aj^ 
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RAM j-4 JUxIuj) uillfljj cjjaa u Sj^M> ^ 

^cJIjlaU AjA^U J^LLyoj AjijjsJSI A,lUp <jV ^uuVt 1^-4 £ ula*a Sj-ujLla^ Aj ijjsdt 

SjSlill A^bJI 


«* 2. 


■d 


* * ti «• t * 


4jjj^> jiisi ^L*j-i 


^kiil jljidt uU. ^| 4_iUa) ujLL-A <J AaU V-2 


♦ ♦* 


<Luiu 2 t Jjia fjle- SjLJ (Jj^aj qjJ iy» jdl Aj^ <JJ£i Ajjjfclt flifc jJj -3 

b A-ujAj J^buJl ^jt jj£ ^jjaj $^utUJI AjjjxU A djlinlt Aju^-4 


B ja^vi j g j-ujV) i^av Sj^utU^it jji- j Ajjjiii ajijjxSi ^ j^i Sj^ujLlaIi aa ijidt-5 


)D voiLuvJ) A^ ijjjdt aj ( xuj j 


Instruction ^ J> 



Menioi“v <RAM*/'i 








♦ «? 


* * 


4^jt jj & JdS (j-4 J-aU-4 Sj^wj-4 Sj£) 3 AJi AJIa Aj i^AxJt £jAJl ;S 

£jj]| J& [ ] jajI I ^Vu * n j JjiU-J £|jAp ^ c$jA*j 


;S j-ujLuJ) jj£ Ajjj&JI lj1j_w<uj 


&& SjSlj £i>d jil O'jj®’ J* A ‘ EA=[A] tPVt jaiiW (»jj-1 

. J^lxJ) 

.J^ Ajjjfr Jt^a ^1 1 om1 \ IJA £^-2 
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.SjSiiii (jk 2 n n o'j^ tP! £^.$-3 

Oj%j <>j *jbj c| J J^ '■** RAM SjStiil 4 aUJ1-4 


■S wiiUd) jjp AJ aid) >uj j 


C. 4. 


Instruction 


jr<W\ J^J3 



(3^ J^^dt Aliu^i (j- 4 ^ o^). jjp Aj jjxii j s >uUdt Aj jixi) (j^M ljI^ ijjifl [(jjj 

:£ 


* *t 


5 j-uiU-d) jjP Aj ijid) 

S jdiLid) Aj^ id) 

^ja^a jA ALjLit oJA ^ixilt (jt jid! 

t ,4 Ajju3) AJa*a) jj ^jjis-d) djiti]) ^ JA 

^jtjid) Akuitjj ^^^ij-d) Sj£tdt ^Sja ^j) 
^Sja ^)jjP ^Ip ^ AA^kd) ^ £ajaJ) 

a JaUlaJ) Aj^ oj^ c^^) Sj£tiS) 

4 * 

(> u'>^' Jj-aaJt >4^ fJJJ 

O' ^ 0^' O'j^' 

SjStill O'j^ cf^ OL*^' 

£)jiu 

*♦ 


* kt *T * * 


4 4 ••* ** ** 4 41 ^ 4 £ s? ^^*** «* 4 

^jia-4 ^1 UjJ <> »J*SU« *bu3 Jib ^1) laj^j ^1 (jjJ bjjflj Oj^Ua ‘Ubfr <jA |j 

AjjIj Lufl SjSlJ 4-iii. jl ^ata 


; 4j jjij| 4J jial\ bitjj^a 

.<Luiui| Lajj ^ 4jjjxSI J3ljt £j 

.^bbJl uJaJ RAM SjSIU £j^l tP *-2 

£ jiit life LJ^U-A JjJAjj LJJ 12 CAJ 8 ^ti^luit ^JJJ |1jA jJL^| JIjJA-A JaUaJ) ^^-3 

b £aUjJ) Sf tj£ 4Ajliat (> C>iAJ-4 
b 4ajIj (jl\ SjJua AaJ$ ^JAAuAaI t^4 L-LujUa ^ jjJ) t^-5 


J) («aIj ull JtJP / Lwa 4jlaid) Aa p all) ti& /J} JajlLujj cAa) jaJ) Aj aid) Aa Sj dxa AiLud / Jfc B 4 i mdi) Aj aid) 

4ilua) 0>® 4JjL« ^jUJ! O'j^' 0! 
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^ JJC JA bilaJl ji <> jdU^I JMP >Uj LOOP (>aljVl) ^IjbuVI -laiu-1 


(jl^jjsdl jj Ja_J uUu SjjLaS 8086 ‘ " ,l ^ a Aijlc J^xiuu-2 



□002 = ilsff O'jl 


0032 =*>ia2l 4liC ubte 


□ 



EA = jjl jitil + i I iC ^jila 


EA = 0030 


III 


2 


EA = 0032 





RAM "ijSls 


0000 

Jmp 


0001 

30 = u 1 ^ 


0002 

>®VI 


0003 



0004 

9 


• 

3 


• 

• 

5 


„ 0032 

S — JaIjLjq 



AJijiaJI L^vlU A^jLuLa >u)Ll4]| up JL*jlLujVI^ AJ &IaJ| ia^J /-Aj ;S uJLuJl 4jaidl 

^ ^ ^ ^^'AAAAA^^/v'\A^/v"^AAAAAA''^w^A/VVSAA/V\^vVN^VVVVVVVVVVVVVV'V^^A/\VVVV 

oJijfifc.,>Jt CjUUJI (J^sxjI (RAM Jij-4 ^J| (jl^i*£ Cj^l^ua^l J^jlLuJ it 4$ j^iLwJl 


;S vujLl^JI uP A AJ &jxJ1 ljIj-uu* 

v^Ay^^^yWVV^AAAAAAA^^^wVWVW^^AA^VVVWVVV^AA^y^AA^^^AAW^AAAAAyVW^^^WVVV 


SjJub-aJl jjP AJjjxJI AAjjL i Jiu-l 
,Sj«uil^4 t^JI AJV^Ii [ ] J-ajJI JLoajjojIj * jfe J-alsuJ <jl^idl-2 

j-«VI cr^ <#Ai^-3 

2 n I^jJIjj AJjixSt Jl^4j ^UbJI *^-4 


A ajbntt Ia&jj / -i fUa^Vt jjjju-5 

«♦ ^ 

juiui jlojlLujI-0 


















































Li^U LA 



Memory ram * 



jjP A-iI^uL4il 4 JijjxJI AJlat j£Jt 


■z 


Mov bx.200* 

Mov bx«6* 

Mov dl,[bx]; 

jLsijja^ A^ljVt -J ,JJP Ailua) *jj j j) ui At ajp 4a* qj AJV ^u^Vt t44_i ^ A 4JijjaJ) 

.BP ■ a» j! QX 1 "* aJC’Lill J 


£ljidl JA 200 

** 

206 fM J& bx 
dl J 206 d«>2 


■ _*» 


i4£ 


* ♦ ti *• t * 


^Jsl&l o>A aIJV! ^jS Ail^ab ^idfl £l^ J^aJI ^-1 

ji AaIJVI A-ajfl Qja*i R Ja-u ^ lj A^iL-iVl ‘built L«Aj £jiLi >«VI J^-2 

-c >^dl 

£j*a jj »Jl&t ^t «_s.l*Jl .lie- SjSIill gjj / ubbJt) ilibJaxaJt jt gj»tjjJt ^ xua jj aJlfr t A^Luft ^ 4Jjj*Jt ai& Jj£j-3 

.aJJxlbl *La_a jjJ| Cit j JJlwlUI 4_dJaJt fjA ^paljjJl 


?AjJftliJt Ajjj*Jl (jc Vl^b jSit ;<jji 

:£ 

Mov ax, [bx]+A 
Mov ax,[bp]+2 
Mov ax,[bx]+A+2 


IjVl viili jit^A Aj^ilxal JAdl J - - ■■■ -* IgJLaauuiV A-il*oL<u3t jt Ajiiliib liuA* •* ;^Auhb3l^ *Uji ; 4ijalt 4jjj»it 

■ Dl , SI Jj-» J^t (J^uta iiibjja-4 ^t AaIJ) Jjfr AiUial ^jjj tijU-Jlj 

,Jk p jilt lift AiLi j / Jxlll /it jjxll , Jifr JjA^aJt /s i tg < h$‘i aJC-liJl J j ^lluj ;(4_iU^t) A ■ jjgAaJt Aj jj*Jt ililjjjui 

.jtjSj JS Jaj Ajl^aij jt JjidSt Jami SjLJ i—iliajj < _ # ilt AjjtjSill liiblaxit 
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; (444^1) ^ A±t jj 4j jjx1\ j 


Instruction 



«•*«■ -« 


4jI jidU /^au 4J tilj <Ly« ^jLdl 4 jijjxJ)j Aj^Uilt Al jjxI) Ajj 4JL Jalt • 4 Aj;A-j 42ajaS) 4j ijid) 
SjJ^J dJ^tjit ^ CAjUjJ) J-4 ^JJXJ IgJV $ ^U*J| Jjp 4a1a>U1aJ( 4j \jjxl\ Jx*J A-LU4J j <LuJ J$1a1\ AjJpU&Jt 

■ SI j Dl J^l BP , BX LJ^A*UL4 2*j (JL^JlLujLi & J*JiL±A J^p> 


:4a) jyb 4^j-4lt cj|Jj^4 


4^.1 JVI 4_^J tfJelSl) u'j^' ^ DM uj^ u'^' JS»-1 

** 

_jl£aJt ^4 <>UJl LjUlaC- LOOPj J^- 1 "■* aJLj] INC AAjiu 4ji^jjdt aift J^LLwu-2 


: 4 AtJVL 4 Jjid)^j 


Instruction 



Memory s>£ 


ReaisleiN^A 







Operand 





(6 C-H Aliyii (j.A<t^a /*w] V 4 -■ a 4 jj*uuil 4 iJ^LsiS 4 j o it It ?” >- ■ IlH 

\ J VVVWW\^^VVvVVWWVWVV^A^VVVVVVWVvVV^AA/WVWWVV\A/ /S/ 1 


AaIJI Uiajl <_fitua 2 j ■■* sJ&Ia!) J^wm 1 ibiaj iiu^ qjLujVIj ^ ' "J$ °Aj^jfr ixaj 4 _uiu ; ? 

tilli JliLa Ci\ j ej£t ill CiULu 4_j jjjd 1 jjj£ p jilt lift J^x-Lwijj ^ia-ill jl jl*ll .iiijli A Lx * 

^ DS=1000H SI=0010H ,BX=0020H < ^tj?t a»jfc Jl^ 100H ^ [BX,SI,100H‘MOVAX] 
OULJI gLL. 4^aj si M 5-j BX ^ t* ^jVI ^ t^.)10130H Sj^li gS>. >Al ti^ <>^1 u'^' 

.( DS *10H 

(8 (_H* J‘Alluij (jAua <j*»J ? 4 *aj^-Lall 4 _uui^l A-jJ&lftll 4 J^jxll ^uajj 4 jLal jSi) ;(jj 
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Mov bx,Offset Rec A 

MOV di, 0 

MOV al, File [bx+di] 
MOV bx,Offset Rec C 

MOV di, 0 

MOV al, File [bx+di],al 


0 


C J*— u’.^ 

1 J *<— 




(I^jj J'^ a " All*■■> (jAjia (3*) JSaj A Jaai <jjjj CjlJijjiit ^Al ^^ALa ; i jj 

:£ 


Cjllax^ Jix 


tjG- CjUJxjj ujUaaiU ije. £ jiaj 

CjUjixa (_jS jl AiflJaj ^LaJl j^>Vl 

ijjjj (jrT\<>i SAiia (jjS2 AjflUaj 

Ja^JI )JA £Jj A sJ&Luu 

SjLfc dua. ";" JJajAiJI AiualilL 

Cilla^^La IgJI I^IaUm pJA 4iuali!| s JA 

<ja lAtiiilS Lji j-aV1 £j&i (jl& sS'** * 
CjLuk^t j £l uaxjj JjS 

^\ jb g^Uj-dJ 4ijj*x]| 

*La.iJju 4 ^lui Ijbut (jl£ 1 J) Lat 4JV1 4x1 

vw a p^jjSu 


8085 q 8080CJlAl£>^ll OlQJIoaJI =UiiiilaJI (JiaoJI 


.L^J <_pJI tejuA I ^Laj JJfrj (cHjj2ji2l) j(Ji« <^A L»j 8080 £^*-41 :<_h 

/^J ,A ti. „j <xu3 

:£ 

^-L^ualU -la A'wnj jIJaaI j 4ju1^j j Axiaa ^aii <Jjjj Cwii Cu 8 jj Ju^a ^disua ^IS ja :8080 
AxjLwJI CjI ajWlll JjjAIaj^ 2 jA AfrUudS ^JjVI JJjiSt -1^ (jl£ j JjStjjJl <UIj5a) p&jA JjjLuJI 

AjjIj ^k CjLuJxUI uiVVl SjjJ (11 -10-7-5-4) AjAjj CjAjj 


LflLil ( 12 +) J ( 5 -) UjJfl AjjijS giljuUI |JA ulku jlJla 


jjiwjjljj 6000 ^ 


.SjStjJI (> iijLijLS 64 / Afr^' JjjAIxm 2 
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tAA al> "j ljULUSI jj& >£j ?8080 (3 „* 2iil gJ-A a Jt 4ia*a^Jt ujljLuVI JJfr ;<jdj 

(2 (j-u Ju^itt 4Lunj (j^uia a- 4 ) ?<>jStilt o«* 


.(A15) (AO) 6- h^\ 16 M 


:£ 


,SjSI^I *><L,b 65.536 j» 2 16 *mJt a* 


(3LH *lU (JAuS (j^») ? 8080 gdl&All 4_ui!t jiJt jSj| 

:£ 

.ciUL 8 (^4 gJU^> (j^ SjW^-I 

. JjjAUj^ 4 ^1 2 Ojj C^Lh* 44jJ (^aflt-2 

ujLjL £64 4 jlu 4 _JA)j SjSt 2-3 
jLu jJjjj.jJ 40 £jt j 41 al£1« SjiiJ i jfr ajbfr-4 
."JL«* 1 ui!!U JjIA Jj 1 "lj I g *ij * > i n £)b*Vt (>“4 <^-5 


.CjUj 8 jj JsUjJjj 16 jj <l)tjjfr Js'-j 4^2-6 

,{ 4-alC i-N-n. , „/.j J (^£j*Jt Ja ■ ■■ -) 8 j <"'M-v , ,.a J ^JIxaSI <4J1«j-7 

( 4 Q* J-^^' 4ii><ij (jams (j^») 8080 c 3 -' 4jjL a au > (JjUjLa L» ; i> _pi 

.(jljjxil / Slaltj 4AjVrtull J> u^-1 

‘ -A ■ *aJ| sdaj-2 
JLxjV 1 j-N.,.. . 3 
,4jLaJl 4 ®IajV) ^Uj Jjlc- ljI^j J2U-4 


f.j±. JS <LLlaj l*j;« 8080 (3 „' Lit>j JJ& ;<jdj 


:£ 


, 4 * rtKta jt AJtfi. AjSIala 4JU. lj! j £j£j L»t j 4iUJt 4-iktj £tjit ■kjki- <jA ;A15 ^ AO <>»-1 


jt ljULJI JLLjV J^iluu 4jt_aJ| 4J ®UjV1 A^Uj ljULu <Jli.2t / £t>l L jkk ^A ;D7 DO (>-2 


:<_jAj 4j*j-3 

.LjUUJl Ljki 4jikLaJt 4JUJI (>tJjJ £a«uj OjjJ JS 4 j|4j ^t jJ«u;SYNC 
,^t>v / J^ J Vt SjStjit jac oULJt s^ijil ^u^t at j\ j^u;DBIN 
























.jUiijVl 4SU J gAxJt o' ^ :WAIT 

.£l>yi/JUjVI Sj^.1 jl SjStiJl js cm Ml Uzl ^1\ o' :WR 

M* fUV JMt cP' j^:HILDA 

kki-lt J\ j^y:INTE 

:<jAj J^*jjt-4 

.i^fl ^.Uii AiUaij Jj*: 0^ Sjiovi READY 

*1*1 J& *UbJ' JflUj O'j^t JflU Ljka. jL*lj ljULV *1.jUftl jJj 2 ^ <>u ;HOLD 

.AOlfr ^LajlLa 

/LdaUL«fl utia jj-2;INT 


4j 0'>^ V ££k*MiAl\ J jJj>a O^J JlJfr J jiufl* jijL : 


.(GND‘12+ ‘5+ ‘5-) <-«>jk' 4*yjt ^ lsJ^-5 

.(01 , 02) tlaUiaJ ££M±a Je> ^jia-i-6 


V^uijJL LLaLLu^ Ja&d 8080 ualjJaVl JJ& ;<j4 

:£ 



\ 


11 


A|4 

Ai 3 
A | 2 
A, 5 
A 9 

A 8 

A 7 

a 5 

a 4 

A ^ 

+ 12V 
A 2 
A | 

Ao 

WAIT 

READY 

H | 

HI.DA 






















































?t$j J^xj j^l\ (4jjijiSt) ij^jJt j* Uj 8085 <-ijP :<jj 

=£ 

^buxlt Sixj Jjjflu] £jllt lib J331 Cjillat £jx JSjI 4Sj^ Afi&i JjSi qSlxa Jjt j* :8085 glutei 

.j^jj- 4 <jjila Cjj 16j £aj 16j ^ 8 pB"*4 c$^t 8080 4 jj£jjJ) 


.-5 J +5 lA ji£ AiUa Cjlitijab Jjtfu ; Jj£xlt jtila 


-(6lh J^Alt Alluii 8085 Jj^ilt gJU-oil 4^141) j^tjxit ii& ;<jj 

:£ 

. j*Vt \i4 u Sixj (j-4 JlxiVt Sj$xtj 3j£tilt 3jla-LuJt 4JtxJt dlb ^J-ajJa tj4il 4ilx-1 

,j^Vt iJiJJ Sixj AJoujIjj ljL» jiuajt ^tjxt Sj^xt SjIxluJI 4Jlxlt dlb Jjjjia ;4jU£lt 4Jtx-2 


ljLj jlxalt Sf IjS/4jU£ ^4 jjt jj ^i& tijixj £cJIxa]|j Sj^tilt jjj ljL)jIxaII 4jU£J)j Sf tjSJt ^-Uj) ; jUxilVt 4jtx-3 
B j^Vt Jbi2 Six j Jilx <jj* gJbuJt jliajjVt <jjaj4 ^jj AJlxJt alb Aixyjt jj iUil jjLojIV) £>*j /jit ^Uxj iilil 

Ajtijlt (j* j jjjaUjjJt ilixj •■ 4Jtxlt di& 4Jauj( jj j^Vt iJ&JJ Six j <jj3j4j ujjj!) 3j 1^1 4Jlx-4 

Cjt uaxj ^iltj g-aUjJt 4jtij ^ ^£xjj ^ilt jA g^UjJt itiPj jjxt 3 ja gJU^t Jji-uu Si^t 4lx ^4 (0000) 

B gJlX4lt JJLujJ iXJ 4 4jjj Jj^u 


CjLxa jJ) CjJUS L a1 J 4jjjlj Lj)j£)ij Jojjjj ^1x4$ £ JJ (JJ4 Jj£) J SjSti (J-4 JjSL 4 -v tU a\\ ifiJJJJ 4JU-5 

Jjjla ujl !j] ^U^j di& j RAM Ji2ft LjU^jjil dlb ^jAjj ^Loj V £1*^1 j Cj( jSliS) dlb ^4 qj^ SjjjSJI 
B 3j£)ill j^j 3jJjUja ^t-atjjJt ljULL J4jj DMA 3j£llil j»uiIj^) Jj^sajJI 4jLjla jI£jj! ^j 4JIaJI dlb 4Jaujl jj 


B ia^ 4jj s y^\ CjVI^I (jk ^Ji±ijl) ^UjjJt ^jIj gjaUjj JJLuoj ^jj 4JLaJ( dlb 4Jay«t jj ;4jlLUL^ 1 4jl^-g 


UbJJP dlb ^Jb c4-lw4jjjj A^wjLujI f (J^l (ja Cj^SIxaS) l-i£jjj 

=£ 

b Cj)J|JPj uj^bwui^ 4 £t 

^jUjj 4 aI jVI J (jtjjiilj j 4 jjLua]| CjUIax!! ^laxj 3 ixjit dlb ^.jSj ;ALU (jlaUlj c-jLuoxit 3 Jx j -2 

b Jxtj j l^Jj gJbuoll ljU ijLtll ^bt (j-4 jjjxj j ^y*MA (jj xj ljULoJ) alb 


-ixj jitjjJt Jj^xj ^jlajj jj j 4 iHx jJt jj) jilt J-ap ^£xjiL 3ixjit dlb ^j4j :CU SjS^-^lt J ^£aj!( 3j^j-3 

Jl j-VI jjiHi 4 jjjjJs CjI jLiij JLjjL jijSjj jjIjJI si* o* 1 <j-«'j^' ^ 4C " iaSUjj La %»£■ J-oj ^1 

A 4Vt^ al l p\ j^Vtj >iljJt Jlj 

♦♦ 

UlLLJl f. I>S?I o*i CjljL^V '3 uUUJ) JjL2j Ljki. Sjbfr j ; BUS (-^jtill) JS»ijSII 4_Jaji-4 

.C5 j'j^W >tjJI 9AA *5^ J^alij Ciflj2l (_>Jj J CjIJajIIj 


‘8085 j 8080 l^jl^ JJI cjblJadl j ^\ jjc- 

.(8 cH Aliuii (j»aJa , „aII aJA jL^i^L 
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lijJa jA ^dlx^Jt I^j ^jjL AjSIal^ j! 4 ^Lwja 4,lU^ yjl j IfraA tj gJU-Jt u^l),uu J^i jA *A ^ j-^t-1 

JJC.J 4 JLJa ££ Ju glxJt I4-1 fjj £t Jl/JliJt 4j1»c. J Liajtj CiLiax!) oAA giUj £jJ“* ££■ SUafl Igj 

Cu 3 jj J&J Cilitjt jaJaa JJ& ^ jLwu 4jfl CiLilaJ) 


J J®' Catj <J£ Cij 8 Ci B,C,D,E,H,L CiLaJU * 4Jlwi ( _ J Aj ; JaljC’V) ^-alP ‘" l<N ^'"' 2 

ciij«>»s BC , DE j ljULuII J^ui-4 H L J14 A j3-a dAiiij Jt j^Jt J^VI Jjia jlAJXA CLu \ 0 

ljULu j) 

.ajaijj jIjaSI JUJt jaSU SjStilt Ji jljjfr Jt _p ^£ JxLuu Cij f jj j)j& jA j ;s^Ujj]| JtJfr-3 
CiliLJtj (jjjU*Jl Jmj (jjL Jjj Sj£t i2t <> Uja J*jj Cij 16 jj jA ;^«aj^jASl jCjj> J^um-4 

.IffrlAjiwitj l$Jt 4^UJt (>» Jj V Jit <U^aJt 


j£j lA AfiHj ^cJIxaJ) plS ^ j^U* a j) 4 jjLua 4al^ jit 4Jl^ jja£juj 4^£UJt Ja»u.uj GL^t ^ujjj ;4jl aJt J^uta-5 

j AjjLu^I CjUIoxSI j-* 4 u* 4 4Jl^ JLoj |uj| 4Jli 

oVt ^ilt j-aVt Sjii 8 jfc :j^Sft SjLij jjlij j-*Vt J^^-6 

Cj^MOLoit j£J g^UjGt 4 jUp ljLuoG Jiui JilL SjLuJt £ ji ^HSLj SjiuJt j2lfl ^Jt 4JbjIa*a 

B JjiaiGtj uA^aJt Sj^jj 


JS 4-LIaj <^A Laj (^Vt) 4Jl^il £tjjt ^ La ;<j* 

=£ 

.jiua 4jUg> jit 4^nj ljjI£ tit t^tj CiA\ tJA jji ; jLu^t 

a 4uiLuj 4jUg> jit 4 auj CijI£ tit t^tj jj% ;SjUiVt ^i&-2 


B ^j]a 4 jUp luj jiV ufl^Luit jt 4 -a1aP ^t uw jit j- 4 J*-aa |j| tc^tj ^3 p-3 

tr?>jJ ^ J®’ M-«®’ j^' uts 'j| :^4 j14uJi ^p-4 

(jj» ufi^luit liliUA jl ^4aJl (jji Ajut jii Jt <LiuIl 4 JIaJ) (j^ i J ttt ‘ife (jlS I j) j (jj£,. ; tr L^jJl J^&it Jfr-5 

.£>2t <> di^t'ciJI Jt ^JtJt cjt 

y jj . nttt b f.j± JS 4jjlaj ILia 8085 (j—»-S a 2I ^LxJt citjat JJfr;oi 

.Unit Jiit Citi JUilt CiljUVl J-aJ Jltj OjjUidt JT> Ljlai A15 Jt A8 <>-1 :jr 


JLrtiwVt AjjUj CiULnltj (jjjLjdt ^ja-a/J^Cs Jajaa. AD7 Jt ADO (>>-2 

:ACiVt gjiAJt-3 
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oj^ c CjULuJIj Jai. &\jjxl\ SjUuI J CjVIa Aj^Ij cjIj SjLiul ;ALE 

.l^if 'jfl jmu jr'jiV'/JLiJVt jlfra. jl SjS'jJ' CjbjSa-a £' £jjj Sf tjfl SjLj'j AjtaJt ixk jA :RD 

<>> CP^ (p >4%^ jkliwj CjULaSI Jajlaa. IJ lc- clULJI o' (jjjj s jLjI j 4JUJI lai jA ;WR 

£t>¥i/Jlijtf! jt$* jl SjS'ifl 
.gt>Y'/JliJtf' j' >j^' tP' j' S^lj^l 0^ iAaJ» ^ ^ j* :IO/M 
Aj fjL <>d' CjIJaj2I AjjIL CjljLil Jl<u ;S0, SI 

.Ajiutluult CjULJl ^ja-4 :SOD 
.dl^VI utti ^ :HILDA 

.flf'JluiVI Cjl rtjWl j) f.1: aJlfr I till ajVi JIaJV AxIa l L J l Aldlj^l) ; |NTA 

,a#j^' Sj$*Sn ctt^ S-tet:RESET OUT 

dljLiy c*L±ui :CLK 

;A^VI JlWI-3 

ujULJl JLdjIj JLS1-V S>U *'.ta.jM <^L o' ^>1\ J& JiJ3 SjL^I ; READY 


CjULJI j' .lajJaa. 


A^lutlualt cAjbJt jix* :SID 
a* J b» *^l jjjj jk\ tjtfa. (jli Ajjjjj SjLil <y> :HOLD 


AjlLULoII ^La^yJl -~L«<wJ) jl A_mA jJaULftS jl AjlLH^JI uilla ;|NTR 

l4*la ^Vyill AjJaiUi a_,i.l :TRAP 

♦♦ 

(AaLUJI a**'^) Aj^lUL *Jjl Sjbfr) : RST 5.5, 6.5,7.5 


IAlx aj j JlJP lajJa SjIpU ^,j3j SjLuj) ; 


AuIaI^I 4pLuJj CjLyk-y JJjj JjJaj] AuajIa jj CjLusjj JtJ j^i §H ^^LjlLujj :X1, X2 

.(o^j' VCC +5V),VSS u^>-5 
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JjkwjJL U 


JL UJLA 


h 8085 AlxjI^) LitjlaV) HZ' 



X: 

X : 

RESET OUT 
SOD 

SID 

TRAP 
RST 7.5 
RST 6.5 

RST 5.5 
INTR 
INTA 


AD,) 

ADl 

AD: 

AD) 

AD 4 

AD; 

AD S 


AD- 

V ss 



VCC (+5Y) 

HOLD 

HLDA 

CLOCK (OIT) 

RESET L\ 

READY 

IO/M 


Si 

RD 

WR 


ALE 

So 

Ai? 

M* 

Au 

A|2 

An 

Aio 

As 



£J-Ul) tifc lAIUiJ (J* 4 AJ 8086 cJ J gJl—X a II LiJp |(JJJ 

j^JU-ait |JA SfUt j l-ls 16 A^l£ J-aUlj j gdbuJl lift £jiaj JajI CiaI£ :8086 J} j ^) ^JL-xaS) 

AdiajH) APjau AaxU 8088 cH 


■p^J) <. j]jjj 


AjU£j Sf )jS j 4 a j bn It jLia^t JIa JLopV) A AJ$±^,^1) ; BIU wj)jaa3) Aaj^La ,j-1 

. Aiaml ) S j^Sft c> l^xtjitj d j>W4l l JIaJIj SjStiJt ^ 


m lj 1 Ajltiti jaaH (jp a!3j^, jlt :EA AjiHl) 3^,j-2 





































































,?8086 gS-fcJt flj^i :o« 

:£ 

‘ _il ■ ia 1\ Sa^j-'| 

.^Vl Ja^-2 
,4_alxil u^U>um 4_uLaj-3 

l'N-S. , „ A_^ 

.EA -i j*£^l J^Lj-5 


(lij-i <Ujmi) (jAua ^j- 4 ) ‘ 8086 ^dU- a lS hh^ nil ^wijt ; i jj 

:£ 



(3 AlLui) QA>ia (jA'j VJj^LJL f jai JS 4i.Jaj l*;;« 8086 (Jj J £tJl— xa!) uflljlal JJfr ;<_p< 

:e 

Oj%j (1) Vl*a ALE £is lit QjjUfr cjUUJij (jjj'-i^' :AD7 ^ ADO <>-1 

.( 0 ) Jl*a £j% 


O^j A15 JS A8 ^ D15 D8 <> £*> :ADI5 J\ AD8 

.ALE ^au^jj CjUly]) £jj 4ij*^ 

A16-A19 iajkiil SjLil cit>Vl •* :A16/S3,A17/S4,A18/S5,A19/S6 ^>SM-3 

CjVU JLu S6,S5,S4,S3 jl^V' ^VUi jj& cP &\ U Vl*fl ALE Oj% 

•li& SjStiS) ^4 a j^\ (jL‘.».' S3,S4 J AalalAait 4 JIa £yjj 35 J S6 <— CIua gJb m i! 

»jS!ill J-USJ1 

•i^tj <jjli (jl JjVj READY ^-Lyti u\j ^ La-lifr (\jLa) <jjla ; RD uij^i-4 

LJjlaJtj ^dbud! klali* ^3 1.1*1 j £jLj U^C- Cu* |NTR (jjtllj jlalu ^dbuJl JjLj 4jli \jLa |j|j (VUfl) 

.WAIT >*Vt > TEST 

4ju&ai1 jjfr jl ALUiil jj& AjlLULjJI ufljJa jA; NMI <—ij^Jt-5 
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iiLj SjSliil Ijjfl *aL gA*yi £ii Wtj 0J% l^i RESET Li>2!-6 

*JbJ» > : MN/MX ui>2l-7 

D0-D15 jL*a <> 4^1 ji CuUl Wml J-aiuu; BHE/S7 «4j^t-8 

LgJUiy j( Cjuuai Jtuijt <-fl> (JLu DT/R <4>21-9 

iASa. cjUiu AD0-AD15 ^ Iit cAjbJi jL^ Li> <J1^ : DEN 0 

.V f\ 


(So - 4liuj j QA*ia (j^»).? 8085-8086 y i Cm <—ilij^iJI ^At l* ;(ja 

:C 


8086 £il*-yi 

8085 £^yi 

1978 j* <>yt JiJl-1 

1976 ^ J-ait JiJl-1 

JjjaUj^ 10 j 8 j 5 ^i*yi jjjj-2 

jjjAU^a 5 ^i*yt jjjj -2 

20 ojjyytj 16 CjLLxa]| jaa u^jc-3 

jj^> 3/29000 ^ 

*♦ 

16 (jjjUxlIj CjLjj 8 CjLiaxJ) jaa <jijC-3 

3/6500 ^ 

♦♦ 

£>itj jiyi CiUsyu 


(6u- 4lLuit Cm 0 *} ^ ;‘ a " jj&j 80286 (3~j—saJI gJi—».<U) *—®iu - 

:£ 


CH jjjSj 4j£]j Cu 1 6 Jjkj 4-*^ £■* tP! 4j^j]a glx* jA ; 80286 

.jjjAU,M 12.5 8086 


■4_uij) uLL^I 

JjJ*j (jjJ <ui& J^*2 <Uiau<|jj oil ^al jjJI j 8086 J^x,. ^ j]l w a j aJV ^ Ja^lII L&A j if IjVI d ^jUa^u-1 

jll ^taUjj 4ia«|jj JjJadl m J* 4jL»a ^jLj 4 aIj c3j ^ jjd-jjj ^ jjSI Jjidu < _ jr aa^l .kdJIj 

.<Lui£j Ci/ ji SjSlill / ji J^u 

♦♦ *♦ 

^cJIjlaIS l-uLA a 1 (JyULa ax a]| jyj&t1 6 J^y oj£t J uJatAyJI \*2k ; jy£| Sj£tJ-2 

,8086 

lj) j ^4 J-^Uyy AaUjL ^a^a\\ ixolSU tJL& ^yy ;4^uatjydVt SjStiJt J^buil-3 

1 J*-* 5 SjjjS ^>Ijj liH! 


i Jm Aiiuji ^uia ^>41 ?<Luiit ^jliufll ja) jjp j 80386 j * ill gJL-x o it <_i j^ich 

:£ 


Cy» jjjSj jAj Cu 32 Jjiaj Jy*jj jyi (> ^Ix« <Jjt JA i80386 <3-^-3^' 

<> IjjjS bjc. liAjj SjjJlaJ 40MhZ Jjia 4ifrUay ^j80286 
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80286 


.80286 glu-Jj ui. jiiuy jsi\ 4 iuui» <> JSi jjs <J ja\ jV) 

♦♦ ♦♦ 


ujU^IjaSI 

I ho illj <Lui&j AJauil jj ^aja-v tt ho‘^1 £4 J^bbSl ^Jal* j 1 


.A^lj gjjjjj SjSlill <J4 *j 8086 <>» (>» J*aj (j-ialjjflVt Ja-uit £4 <>Uii-2 


.Cu 161 4 J->U2i ^lj a ^ 6 1\ yb j 80386SX Ai—u i^ bao^j aj * 

.SX 4> 1 gr^tj ^iiJaJI 4 a^u 2| 80386DX A^uuj 

(8u- Ail*<ii ijAua g>4| Y4_uilt 4JilL^|j^ JJfrj 80486 ^bt—* <\W i_AjC’IgH 

:c 

i_4^ ^LjLs 8 a*-« jj LI jsjj (>4 gJUa Jji j* :80486 gjHj-^l ^-^-4) 

,4_u)J aUJI SjStiJl £4 J^bui) gj^a-v 

■4_uiJl CjIL^I J 4 JI 

.bubjLS 8 A*« jA LI g)^l Aaia^ jSlj fjs- ^jiaj-1 

.^dUblj SjSliil gJJJ bibbJI Jij ^ jjSI A£j« gjlaju ^jUijVI ia-bll £4 J^buj-2 

.jjSj JL&jl g)j*4 gjiaftt Ll 4 *LaiU ail Ja.k ( jlc- (jj^-3 

. jjlwjjtjj (^Jjia 1.25 gjk ^ jia^-4 
(JjUula^l <j4 4 _Ljl 4 £|^ji f bi gjj->gj j AibabjII ublaxll iaijj AjaU gj4 Ijjiu jj£1 AjS FPU A-aibdl aJAjjl-5 

.Aj4J^jII j 


(9t>“ J"** 4 " Ali>4*1 g>*ba ch) VAgiii) AjLLdl^a jjfrj ^ijjjjj Jj a ?dl—n.oil 

:£ 


dluyj) AAjjL A4J9U duai Aj&^tLj j t^a> Ajuj**i Ci tjjJajJ Jjj) g>a ^bl*4 Jjl jA ,j.ui- Jj j jbl ^dl—a.aJi 

.(330 MIPS) ^ ^S2 a^>- Sjbj] biUbJsn\> 0 ^'j (RISK 

jaja-v \\ ^4 ^ j^Vlj AA4Abibbj ^4 J 4 U 2 j->ljVI btA^i gjbjUybVt g>4 ijUjI-l 


.Ajftjftll j4l J& Ci\f. jii]| JI 4 j-ilji ^jj A^aU-2 


j^ljVt ^4 ^jiVtJ ujbbjiSI ^4 gJ^buj 4 ^aLa. ab^a ajSb-3 

Cjj 64 gy^jU. Cjbbj jLwi4-4 


(ajJ^St jjfljj AJL^) aJjia. gJJLij AJU-5 
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(10a- AlLuil QAua ?MMX (3 J ^Sl—xoit 1 $j JHaj Ajj&il ujlL^ljxll ^&l 

.AjjSj^il A^Jlxail a Ax jl 4 -ijL a j ^jlc. jj jjaj_'| 


AAxi AlaSL Jxuiail JLaxiuil JAj Aj| /j 1 A - al\ CiUUjJI pi jj| ^-jfi La ^£- Amiu p jill lA^J ^^uuijil jL>AlwiVt-2 

.Cul 6 JlJC-l Aauji jl Cjj 32 (jlJJfr Axilxa <jLaj Cu 64 


(11o- J-^' AIjuuI ,jxyb V jjj ^J ; ft gJL-x4l l£j jll4j ^_jjJI Ajjill cjliual j*al\ fA\ j£jj| ;jj*i 

:£ 

.^dlxail <Jxb c^jLjLS 512 Axuu L2 O- 1 ^' <L£'^ <# J-^-1 

. 4 ^- 0 “ 4 *xx 4 jjiwjjljj cjjAa 5.5 fje. igjj^j-2 

36 Cjj 64 c> 4,i jl—»-3 


Ajlxljil a Lx <41 SjSI Ailj Ajxjlxil ljIjLuuJI (jjj jit A&lx <jj£j (DjIujaSI A$xl ja aAxj jjixj-4 


(12a- Aiaml <jxua £>*) <|| j»j'>i»*! g a AAit ^iLxJI l£j JLaj ^iil ALiil Liliualjxil ^Al jiJAl ;(_)4 

=2: 


LjLS 512^1 2Lj 32 ^ LI o^t **- SjLJ-1 


aLS gilxail (>» f j4l ^«Ijj (>» JjJxil (J-»fr ^ jc<U4u-2 

,»VI Ax jL A&Laj ALaij4 aAxlj Axji Ixa a jl jxil Ajj4j |_2 <_>iLil j ^dlxaJl x^Jaj ^2-3 

Liija 2.8 Aj^^j J-«*j-4 


( 13 o- J~^*^' Aiiuii (jA^ai qa} v||j ^J44L 4 SaIi ^ii_x 4 it ig_> jULw ( _ 5 jii Auiiit ui&^ijxii ^a\ j^jtio- 

£jj% L» 0.18 W Aiij CiLiaC. J& ajUj-1 

JjjaIxm (700,733,500,850,866) (Jijfe Ujx 1 ^Ijx A5cj«-2 

dUluil JflJj aJbj jJjj Lu> fllaiil JflUj ^ilxJl qjj Ajjjjauil jxljxSI JJ& aJLj-3 


(14o- J^aiil Aiiuit £yu^ Y1111 Jj 4 S^il ^il—xoil I^j jULoj ^ill Ajiiil ulL^Ij^J) ^Al j^Jjl ; (- j« 
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■z 


c^LjLs, 32 <> i LI SjLJ-1 


^jjam N j°'" 1 4^Luat-2 

i ^ A Uj j ^ liu]| £flj2 ^2jj dja-a-3 

J 44.8 ^UUJI JSjj Sjjj Ji CyL32 <J^ L2 oSUM ^J^-4 

400Mhz (dfcsa Jau Jjt j^Ia-5 
cjjLU^ 1 Ax«j L3 o-l^l oj^ 4 42 ^ CjljjiyujjljjJI -i.ie.-6 


\V v?/ v?/_ vV_ vV_ viz vV vV vV vi/ vV v|/_ v|/_ v|/_ viz vl/ viz viz viz. viz. viz. viz. viz. viz viz. viz. viz. viz. viz. viz. viz. viz. viz. viz. 

T^Tjv T^T^TfV 7 ^ 7 ^ 7 ^ 7 ^ 7 ^ 7 ^ 7 ^ 7 ^ 7 |\ 7 |\ 7 |\ 7 ]\ 7 ]V 7 j\ 7 |\ 7 |\ 7 |\ Tjv 7 J\ /j\ T^v 



\V >Ja vIa xi/ \J> a!a \!a \!a a!a \!a \V Ma vV \i/ VL/ sj> \J> x]> \J> ^JaM/\!a aJ> a!a xf/. v!a 

Hm •)>• M>« MM MM MM M>« MM MM MM MM MM MMMMMMMMMM MM MM MM MM MM MM MlM MM MM MMMMMM MiM MM MM MM 

7 |\ 7 ^ 7 ]^ 7 ^ 7 ]y 7 fv 7 )> 7 ]> 7 jV 7 jV 7 ^ 7 |\ 7 ^ 7 ^ 7 ^ 7 ^ 7 |fv 7 ^ 7 ^ 7 |V 7 i\ 7 ^/^ 7 J\ 7 ^ 7 ^ 7 ]\ 7 )y 7 )^V|\ 7 ]> 7 jv 7 jV 
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